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I I’It I'Od u CﬁO n (Ask a Question)

High-speed Serializer/Deserializer (SerDes) links are highly sensitive to channel loss, impedance discontinuities
and Inter-Symbol Interference (ISI). As a result, configuring SerDes Transmitter (TX) driver parameters, such as,
output voltage swing, de-emphasis and pre-shoot is a critical task during SoC integration, board bring-up and
system validation. Incorrect or sub-optimal TX configuration can result in reduced eye margin, increased Bit
Error Rate (BER) and extended debug cycles.

In PolarFire® SoC designs, these electrical settings map to multiple SerDes TX control registers. Before
automation, users are required to manually calculate the register values and develop custom Tool Command
Language (TCL) scripts for use with the SmartDebug tool. This manual approach offered limited TX tuning
options, primarily restricted to de-emphasis configuration, and are time-consuming, prone to human error and
difficult to reproduce consistently across projects.

This application note introduces the PolarFire TX driver settings tool, a graphical utility that addresses these
challenges by:

+ Automating TX register calculations for data rates ranging from 500 Mbps to 12.7 Gbps

+ Providing intuitive and waveform-based visualization of signal behavior

+ Generating SmartDebug-compatible TCL scripts with the correct Libero® design hierarchy

+ Ensuring consistency between design intent and hardware programming

The PolarFire TX driver settings tool provides a graphical environment for configuring SerDes TX driver
parameters and exporting validated configurations for hardware programming. The tool enables SoC designers

and validation engineers to accelerate SerDes bring-up while minimizing configuration errors. This document
provides a step-by-step workflow to guide users through the complete configuration process.
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1- Key Featu res (Ask a Question)
The following list provides the key features for the PolarFire TX driver settings tool:

Supports data rates ranging from 500 Mbps to 12.7 Gbps
User-configurable parameters:

- TXvoltage swing (Vd peak-to-peak)

- Negative de-emphasis (dB)

- Positive pre-shoot (dB)
Real-time TX waveform visualization
Automatic computation of internal voltage swings (Va, Vb, Vc and Vd)
Automatic generation of SmartDebug-compatible TCL files
Preview of generated TCL scripts prior to export
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2. PrereqUiSites (Ask a Question)
Before you start, ensure that the following components are in place:

« Download the PolarFire® SerDes TX Driver Configuration Tool from AN6550: PolarFire SerDes TX
Driver Configuration Using the PolarFire TX Driver Settings Tool.

« Download and install the Libero® SoC Design Suite from Libero SoC Software Downloads.
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3- USE Case (Ask a Question)

A representative use case for the PolarFire TX driver settings tool during SerDes bring-up is as
follows:

1.

W

5.

|dentify meaningful TX electrical targets based on channel simulation results or laboratory
measurements.

Enter the desired values for voltage swing, de-emphasis and pre-shoot into the tool.
Review the resulting TX waveform and the computed voltage swing levels.

Specify the Libero® SerDes lane instance hierarchy path.

Generate and review a SmartDebug-compatible TCL script.

To program the SerDes TX registers, the user must download the TCL script and input it into
SmartDebug.
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4. Graphical User Interface Description (s« auestion
The PolarFire TX driver settings tool user interface is organized into functional sections to guide the
user through configuration, visualization and export.

4.1. TX Signal Waveform Visualization (asa auestion)

The TX Signal Waveform panel provides a real-time visualization of the transmitted signal.
« Horizontal axis: Time in Unit Intervals (Ul)

« Vertical axis: Voltage (mV)

The waveform dynamically updates as the following parameters are modified:
+ User-defined bit sequence

+ TXvoltage swing

+ De-emphasis setting

* Pre-shoot setting

The following figure shows the signal waveform of the tool.

Figure 4-1. Signal Waveform

TX Signal Waveform

Real-time visualization of the transmitted signal with de-emphasis and pre-shoot

Time (Ul)

& Download PNG & Download JPEG & Download SVG

This visualization enables users to qualitatively assess the effect of TX equalization prior to
programming the device.

4.2. Bit Sequence Input (askaquestion)

The Bit Sequence field allows users to enter custom binary patterns, such as:
+ 101001

+ 1,0,1,0,0,1

The following figure shows the bit sequence.
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Figure 4-2. Bit Sequence

Bit Sequence
Enter binary data (e.g., 101001 or 1,0,1,0,0,1)

©0111110000011111660001111100

28 bits parsed

The tool supports arbitrary-length bit sequences, automatically parses the input data, and displays
the total number of bits entered. The transmitted waveform updates immediately based on the
specified pattern. Custom bit patterns are useful for evaluating emphasis behavior during specific
data transitions.

4.3. Signal Parameter Configuration (asa auestion)

The Signal Parameters panel allows direct control of TX electrical characteristics. The following
signal parameters are available:

« Vd Peak-to-Peak (mV): Sets the nominal differential output swing.
Supported range: 100 mV to 1500 mV

+ De-Emphasis (dB): Configures negative de-emphasis applied to non-transition bits.
Supported range: -12 dB to 0 dB

+ Pre-Shoot (dB): Configures positive pre-shoot applied to transition bits.
Supported range: 0 dB to +12 dB

The following figure shows the signal parameters.

Figure 4-3. Signal Parameters: Vd Peak-to-Peak, De-emphasis and Pre-shoot Options

Signal Parameters

Adjust TX driver settings

Vd Peak-to-Peak (mV)

800

De-Emphasis (dB)
0
Range: -12 to 0 dB
Pre-shoot (dB)
0

Range: 0 to 12 dB

Increment and decrement arrows allow fine-grained tuning of de-emphasis and pre-shoot values.

@ MICROCHIP


https://www.microchip.com/askaquestion?pub_guid=GUID-B4221792-1FDD-4AAC-8888-ADE94144C317&pub_lang=en-US&pub_ver=1&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-288E3E5E-9E85-408F-A20A-015AA8C69618&cover_title=PolarFire%20SerDes%20TX%20Driver%20Configuration%20Using%20PolarFire%20TX%20Driver%20Settings%20Tool%20Application%20Note&tech_support_link=NA&revision_letter=A&source=PDF&title=Signal%20Parameter%20Configuration

5. Computed Voltage Swings s auestion)

Based on the selected electrical parameters, the tool automatically computes the following internal
TX voltage swing levels:

* Va(p-p)
* Vb (p-p)
* Vc(p-p)
* Vvd(p-p)
The following figure shows the computed voltage swings.

Figure 5-1. Computed Swings Panel

Computed Swings

Calculated voltage levels

Va (p-p): 800.9 mV
Vb (p-p): 809.9 mV
Ve (p-p): 800.9 mV
vd (p-p): 800.0 mV

These values represent the effective voltage levels generated by the SerDes transmitter under
various symbol conditions. They are displayed in the Computed Swings panel.
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6. TCL Path Specification and Design Integration (. aueston)
This section provides TCL path specification details.
6.1. Libero SerDes Lane Instance Path (askz question)

After completing the SerDes configuration in Libero SoC, the hierarchical path of the SerDes lane
instance can be obtained. An example path of TCL is:

cxp_transceivers 0/PF _XCVR ERM CO 0/I XCVR/LANEO.

Enter this path directly into the TCL Path field, as shown in the following figure.

Figure 6-1. TCL Path Field

TCL Path

cxp_transceivers_0/PF_XCVR_ERM_CO ¢

6.2. TCL File Generation (aska question)

After specifying the TCL path, selecting Download TCL File generates a complete SmartDebug-
compatible configuration script. The generated TCL file includes the following data:

+ SerDes TX register write commands
+ Register values in hexadecimal format
+ The specified Libero design hierarchy path
+ Descriptive comments summarizing:
- Selected TX electrical parameters

- Computed voltage swing levels
- Corresponding register values

The generated TCL file can be used directly as an input to the SmartDebug tool.
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7. TCL Configuration Preview (s« aueston
Before exporting the TCL file, users can review the generated script in the TCL Configuration
Preview window.
The preview includes the following data:
+ Selected TX parameter values

+ Computed voltage swing values
+ Final SerDes TX register settings
* Xcvr_write_register commands with the correct instance path

The following figure shows the TCL Configuration Preview window.
Figure 7-1. TCL Preview

TCL Configuration Preview

Generated SerDes register configuration script

# TX Driver Configuration - Generated by TX Driver Tool

# Parameters: Vd=806mV, De-emphasis=8dB, Pre-shoot=0dB

# Computed Swings: Va=806.6mV, Vb=866.emV, Vc=866.6emV, Vd=866.8mV

# Register Values (Hex): TXODRV=1, TXDRV=4, TXDRVTRIM=@@1FFF, TXDEL=AAAA

xevr_write_register -inst_name {cxp_transceivers_@/PF_XCVR_ERM_C@_@/I_XCVR/LANE®} -reg_name
{SER_DRV_CTRL_TXODRV} -value {ex1}

xcvr_write_register -inst_name {cxp_transceivers_6/PF_XCVR_ERM_C@_&/I_XCVR/LANE@} -reg_name
{SER_DRV_CTRL_TXDRV} -value {@x4}

xcvr_write_register -inst_name {cxp_transceivers_0/PF_XCVR_ERM_CO_8/I_XCVR/LANE@} -reg_name
{SER_DRV_CTRL_TXDRVTRIM} -value {@x@81FFF}

xevr_write_register -inst_name {cxp_transcelvers_8/PF_XCVR_ERM_C@_8/I_XCVR/LANE@} -reg_name
{SER_DRV_DATA_CTRL_TXDEL} -value {@xAAAA}

xcvr_write_register -inst_name {cxp_transceivers_0/PF_XCVR_ERM_C@_8/I_XCVR/LANE®} -reg_name
{SER_DRV_DATA_CTRL_TXDATA_INV} -value {@x@8}

xevr_write_register -inst_name {cxp_transceivers_e/PF_XCVR_ERM_C@_B/I_XCVR/LANE@} -reg_name
{SER TERM CTRL TXRTRIM} -value {@xF} v

This feature allows users to verify the configuration and helps reduce the risk of applying incorrect
settings to hardware.
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8. Using the PolarFire TX Driver Settings Tool (s« auestion)
To use the PolarFire TX Driver settings tool, perform the following steps:
Launch the PolarFire TX Driver Settings tool.

Enter the desired bit sequence.

Configure the Vd peak-to-peak voltage.

Adjust the de-emphasis and pre-shoot values.

Review the TX waveform and computed voltage swings.

Specify the Libero SerDes lane TCL path.

Verify the generated script in the TCL Configuration Preview window.
Export the TCL file.

Load the TCL file into SmartDebug and program the device.

O N AW =

0

This workflow helps to ensure the generated configuration is validated before being applied to the
hardware.
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9. Key Limitations and Usage Considerations (sa question)
The following is a list of limitations and considerations while using PolarFire TX Driver settings tool:

+ The tool is not intended to replace comprehensive signal integrity simulations or compliance
testing.

« Final TX settings must be validated through hardware-based measurements, such as eye diagram
analysis and BER testing.

+ Supported parameter ranges are restricted to the values available within the PolarFire SerDes
architecture.

+ The generated TCL files are designed for use with SmartDebug and assume the presence of a
valid SerDes instance generated through Libero.
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10- Appendix (Ask a Question)

The PolarFire TX driver settings tool simplifies and standardizes the configuration of SerDes

TX driver. It creates an automated connection between the electrical design and the hardware
implementation. With features like integrated waveform visualization, automated parameter
configuration and SmartDebug support, this tool helps reduce the system bring-up time, improves
configuration accuracy and increases confidence in tuning the SerDes TX.
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11. Revision History s aueston
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

Table 11-1. Revision History

A 08/2026 Initial Revision
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Microchip FPGA Support

Microchip FPGA products group backs its products with various support services, including
Customer Service, Customer Technical Support Center, a website, and worldwide sales offices.
Customers are suggested to visit Microchip online resources prior to contacting support as it is
very likely that their queries have been already answered.

Contact Technical Support Center through the website at www.microchip.com/support. Mention the
FPGA Device Part number, select appropriate case category, and upload design files while creating a
technical support case.

Contact Customer Service for non-technical product support, such as product pricing, product
upgrades, update information, order status, and authorization.

«  From North America, call 800.262.1060
*  From the rest of the world, call 650.318.4460
+ Fax, from anywhere in the world, 650.318.8044
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POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

+ Microchip products meet the specifications contained in their particular Microchip Data Sheet.

« Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

@ MICROCHIP


https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
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